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Abstract of JP8330614 

PURPOSE: To obtain a thin film solar cell 
having high conversion efficiency, without 
using harmful materials. CONSTITUTION: A 
thin film solar cell 1 has a structure comprising 
a metal back electrode 3, first p-type multi- 
element compd. semiconductor thin film 4 
forming a photoabsorptive layer on the 
electrode layer 3, second n-type transparent 
and conductive metal oxide semiconductor thin 
film 6 forming a window layer, and third 
transparent high-resistance S-contained Zn 
mixed crystal compd. semiconductor thin film 5 
laid at the interface between the films 4 and 5. 
The first semiconductor thin film 4 is grown on 
the layer 3, third semiconductor thin film 5 is 
chemically grown from a soln. on the film 4, 
and second semiconductor thin film 6 is grown 
on the film 5 to produce the cell 1 . 




Data supplied from the esp@cenet database - Worldwide 



BEST AVAILABLE COPY 



<ia>H*HHMW (JP> 02) i!^ If $ (B2) (11)^## 

#ff^3249342-^ 
(P3249342) 

i'&mna ¥*£i4¥ 1/121 a (2002. 1.21) (24>ssb y-mzmia 9 0(2001. 11.9) 



(51) IntCl. 7 utiijsa^ F I 

H0 1L 31/04 H0 1L 31/04 E 



Bt3R*©»13(£ 7 H) 



(21)fflSS# 


!ft«¥7- 152762 




000186913 










(22)mSB 


¥l£ 7 ¥ 5 )|29B (1995. 5. 29) 




JlC]Kffl3§K-&«=T S 3 # 2 ^ 






(72)&§H# 


mm He 


(65)&BS#^ 


WH¥8-330614 




3&K&Tftffll2taai01 3 TB 2« 5# 


(43)&B!B 


¥(fc 8 *pl2/l 13 B (1996. 12. 13) 








¥j&10i£12£28 B (1998. 12. 28) 


(72) 


•fJB ©85 








3tOi*fi5=f ttfflKSatgl 3 TB 2 # 5 # 














(74)«aA 


100102602 
















/MS tt& 






(56)#s££fflt 


ttH ¥7-7167 (JP, A) 








¥4-326525 (J P, A) 











(54) mmnzm ^um^»m:Kmmjkxf^(Dws^m 



(57) [#fFit^:co^(a] 

m*«i] &mmmmmmt, mm&mmmmmm 

7C*t^¥>Sf«* £ 2 <&&JKiWb&¥»te»K t OKI 



WBLMtLrX&kZtl, itMb^^^^ (CI 
s) , ztuyW^^A.^y^^ (cigs) 
Xte— tuy • ^^r^i\M^^-Jt7J^ - tfV (ci 
ess) *»?><c«r.i:*:Wfci:-r5W**lXf±2^fa 

Z>m 1 ©#7cft****fl«K«:ffiR U itflfEJg 1 tf>£ 



(2) 



%fftm3 2 4 9 3 4 2-5!- 



mm*^^%kmm%tffc< ^mwxmm&z^-tzm 
mmmt m 2 <D^mm*&tmm<Dm<oRmzn 

*mmm ^^^tcm 1 <D^\t^^mwmm^ 
±h*pxt ~—ji> u x m§&mMtik&^<D7km{kyo<D— 

lit *m7] mmm&mK wmm». mtmsRi? 

i o i msM^mK mmmsxtb v.^^- 
[iwwii] mmmmtf, o. im-4mo« 

7^-^^|^|tf :0 , 0 1 M— 1 MCOfgfp^^ 
0*0. lM~lM<7)^y T/^ftSr k&Wmk~t% 

zti, nmm<km£x&z^k*wmk^zm*m5 7 1 } 



imm&k 1 3 ] mum i ^^^L^^^ii^, 

ft^Jf £ lt^^, zt^yWy^^A (ci 
S) , Zlir Ul/ikM'O'i?'} A • ;#y ^ A (CIGS) 
Xfi-iri/^-^^^^^^^^^ • ^fy >>A (CI 
GSS) frbteZ^k*W&k*t%m&iM5 7bmil<D 

[^cap^fttfc0J!] 

[000 1] 

ttwRi&mt \^xmm^tc^vm&mmxWimm, m 

^^M^LMk LTCu-IH-VI 2 ;^#/l^y^^ 
fc. m^^u^itm-O-iy^^ (CIS), H-feu^b 
^v 5 ^ • # y ^(CIGS^-SV^^trlx^ . -r^- 

M\M<< • (CIGSS)(DJ:9^P^^ 

[0 0 0 2] 

mi^mxh^k^^n, ^m^wm 4335226^-^ 

W (Michelsen fdK-J:6, 1982^ 6 M 15 0 %ff) ^|E^c 

[0003] r^J:^ ^v^^^^^mife^ 
r^^-^r V,tL%r<<DWi = Tft%k<D^xh. ^ 

H^W^ 4611091-^^^a# (Choudray m^-£Z>, 1986 
^9^9 H^tf) ^t/3RS1#^ 5045409-5§-Pjffl# (Eb 
erspacher m^X^, 1991^9^ 3 03£ff) nM^Xfo 

[00 04] *®#fF!g 5045409^-P^^ffl#« CISO^ 

611091-5§-l^mi, CIS ^^^_b^^^^ 

(M0CVD&) ^<t*9^Lfc^^cDj:9^. mWXm 

[ooos] mjiE 2 ^(D^mmmmn, xmmmmxm 

ttrv^iruwbTk^r/c d s^<7)J: 

[0 0 0 6] ^S4#fF^4611091 ^^t-lS^^tt/'c 

&H<D{m%mz& z> cdsj:«9^cis nmytm^m 



(3) 



ftffrfB 3249342f 



[0 0 0 7] 

*«c^ysr»bffi«>M-e*>ij, cds fc|PHl«©A# 

^ 5 MNK*Mtttls J: l#£ jfc *mm-r 

[0008] *mw<oh o— KDWmte, ^tt« 
mcmti, mmw^x^m±m^mm^mx\ a>o 

[0 0 0 9] ^(0^-o«it m^Mi&mEz. 

[0 0 10] 

mtmrn t . mmm i ©*5cft**¥»fH* t m 2 

[0011] *«piw\ ffijB^lgBlffig±£Eii e> 

mm<p&mK mmz£<9&w£rLtit><Dx&z> ^T 

[0012] miism 1 (o^Ttw^m^mwm 

(cis) , n-fe u^b^v-v^A • #y £^ (ci 
GS) Xte-iruv • >ft^k«^^^ ■ #y *a 

(C I GS S) *»feftS^n»*j»Bt*»«ft-Cfc 

[0013] mtBmnm&&&< ^mmx 

[0014] aM6Wf±, tlS®Iii±(; P »#l 



1 ©*7cft^HM»(WBI±^il5^Sr*t'SaEia«a 
±^itrfS^ 1 0£7efc^¥«ffl«KaJR 1 oswa^t 
*-T £ IB 2 <a&JRiWt#>¥*#»IB£ J*^ $ % o 

«»«!*l»f»o«3t*jfe-c*>or, BWEfB 1 c^#tc 
m^wmmm^xm^^x, ^mmm^hmm. «<* 

Wrrz^Tu m&mm±mmw,<7)mmjjmxfrz> 0 
[0015] tzsmiXs mmmm. «(*<?&vt7kmm* 
&Asti£&m&4k&to¥mtmm&m 1 n^w^m* 

^mm£2Z=^>M£2SEM^M&M ^xm 1 ^^ib 

[0 0 16] #389§ra:, it&lBffi»4£;&s, fi£g£®&\ mt 
[0 0 17] tim'<**ttmK 5^Ti? 

60 

[0018] mem&mRUM *$^&k 

Tti^nm±mmM(omm^mxh^ 0 
[0019] *¥&w&, Mmm^mtK mmm&x& 

[0 0 2 0] mrfS^to^ 0. 1M-4MC0 

7^mtr >-^~ ty^cp \z.^m l/co. oim~imws 

wmxmmmvmmxmxfrz. 
[0021] &mw&s wi&$gfaffi<m&jM;< faimwx 



(4) 



3249342^- 



[0 0 2 2] #»Wtt, mm 1 ©*5cft£*¥«MW» 

(cis) , --twwtfH-f * #y (c i 
gs) xte-iTU-v • ^*»>fl2«pK • #y 

(C I G S S) a>b*^^n^Wt^«»0» 
[0 0 2 3] 

—III hP^ft^J&if <b IT 

Sr-t^fll^W^i: LT^LpCu— III — flfefr/ua-^ 

[0 0 2 4] 

m±mmm i r± i - 3nmJ¥£ «r#r*^9^atR 2 

1 — 2 >^ny©f$^y ^T^fcSvn*^"* 

wwjuw:, pj&vmim&m-rzcu— m -vm* 

te\ cis , ciGS*>sv*ficiGSS ^co^foit^^mi^M 

mn&&m-rzm&o. 5 -3 s ? n ^comtmbfrbt* 
[0025] *^oiKtnm 1 %$mm t u 

r«*tt5»l©i|fe*fW«K4i:aUii: IT^^ti^^ 
^»»{^ t[)^tlffc§f t y 7 W 



mm 4 ^® (d&w &<&mir 5 xmt- <t t> f^sn $ nfc-r ^ 
[0026] flWEaiBi^»wtett. «Mitljg 

[0027] aaiM ^agm^ib^^gsB 

gfEgi^aaifr^Bi 2.5 MTk^bT^^^^^^ 

[0028] msd * *tt^fe&i\&m^tmm 
g)im^sm^msmm& 1 - 5 vrmx& a , r ^aa 

[0 0 2 9] HEi tt^^jx^ 1 eo^flcagM 
0 a S &O<0Hi6^«fife^n5r X PS(X-rav Phot 



(5) 



WftfB 3 24 9 34 2f 



oelectron Spectroscopy, X%&\Z- «fc 6 JtWrf-ftjtWd 

[0030] ftmtiitoj fa*mm*s 

nJ&<DmM&&&-tZ>Sn(0.m.S)u Cd(0,0H, S)x, CdZ 
n(0,0H,S)«, ZnSn(0,0H,S)x, Sn(0.0H,S)x, In (0,0 
H.S)«, Ga(0,OH,S)x, InGajO, OH, S)x SrStrr. t ti£X 

tt, {fc**iE.«6ffl*oiM«d*e>#* Lv^«v«*T*fe5 

0.3—0.4 M N 0. 375MT*J^V ^$cmj±\k£\ 0. 

4 M^i£VM8!l&B^FF£^*^Ut, - <0H#O>ffll£>2IS 
2.5 MTKIMfcT^^i^ 0.025 Mg^^ 

[0032] lie ^^^^^#b v ?ir 0 {t:^¥^ 

AiRH^FF^^wt^i-, a 3 ^^-rMia^J: 

toKte, te^iaft-c i5o~25o t(D$sior^-/K & 
spjicttgft^ast? 2oo l c*Siewc*)firfc*s*)3a»Sc r 

[0033] E i ^-t&mwoftmm t/<y 

&5 cis»is*fii«?&o«jBEv[v] co^btc^f-rem^ 

^ J [mA/cm 2 ]cD^^^, H&SE CIS»^B&Wfet 

WSblBSffiar 0. 95 cm 2 , X7-77AM1.5 , I8#t3£ 
^100mW/cm 2 T\ Zn^j^ffiKa) KiSV^C 
f£> ^tt£V«:=0.480[V], @#&m^S J sc=37. 8 
[mA/cra 2 ], E&^E^-FF=0. 67. 35*^1^ Eff= 12. 1 

[%] cdsHi(b) Kfc^-ai, toiev 

cc=0. 458[VL Jsc=36.2[mA/cm 2 ] x ftjft 

H^FF=0.68, SE«aft*Eir=lL26K]t?*>S 0 HUlE 



[0 0 3 4] 

[ mi l «W©SI««o«^l»«te©«M«r^»f 
I MA ] t ^MttWa^^ 

[^-s§*tf>I&9§J 

2 £K W7« 

3 

6 nW2^W («») 



(6) 



4#fFH3 249 3 4 2f 




(a) Znaait«E)g 
Voc-0.480[Y] 

FF-0.67 

E ,,=12.11X1 (K**fr9) 



Cb) CdS^SH 
Voc=0.458[V] 
J»c-3fi.2taA/cffl«] 
F F =0. 68 

E„-n.26C« 



(58)!J^Lfc#?Hlnt.CL 7 , DB^) 
H01L 31/04 - 31/078 



